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1 . This office action, in response to the remarks filed 1/12/2007, is a non-final office 
action. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-5, 7-16, 18 and 19 have been 
considered but are moot in view of the new ground of rejection. 

3. The previous objection to the drawings has been withdrawn. The claimed 
limitations are shown in figure 2. 

4. A new objection to drawings is stated below. 

Drawings 

5. Figures 4 and 5 should be designated by a legend such as --Prior Art-- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

6. Claim 6 is objected to under 37 CFR 1 .75 as being a substantial duplicate of 
claim 20. When two claims in an application are duplicates or else are so close in 
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content that they both cover the same thing, despite a slight difference in wording, it is 
proper after allowing one claim to object to the other as being a substantial duplicate of 
the allowed claim. See MPEP § 706.03(k). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1-5, 7-16, 18 and 19 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Loseke (US 6,449,244) in view of Gray (US 2003/0005008) further in 

view of Schuurmans ((US 7,079,061). 

Regarding claims 1 and 4, Loseke discloses an apparatus for efficiently 

performing parallel processing of high-speed samples comprising an A/D converter 14 

in figure 1 (column 6, lines 16-18). Demux 16 is a serial-to-parallel converter for 

converting the samples from the A/D 14 into parallel samples. Loseke discloses the 

demultiplexed data outputs 18 are converted from real to complex data representations 

(column 6, lines 30-32). The real and complex data representations of the input signal 

are channelized on individual channels (column 6, lines 46-54). Loseke discloses 

filtering the parallel signals (figure 1 , filter 22). Loseke does not disclose decimating-by- 

two the parallel signals. Gray discloses a method of providing signal processing 

operations where each parallel stream is processing signals at a lower rate than the 
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signal data rate itself while resulting in an overall signal processing rate suitable for high 
rate signal processing (abstract). Figure 2 describes the filtering of the input signal in 
parallel paths. The data stream will be split into eight parts for filtering and each part will 
operate at approximately 1/8* the signal-processing rate of the filter of figure 1 . This is 
described in more detail in paragraphs 0020 and 0021. Gray discloses the invention 
contemplates any number of parallel paths (paragraph 0020). Therefore, when two 
paths are selected, each path will operate at one half the signal-processing rate. In 
addition, Gray discloses figure 3 shows the parallel signals being down sampled to 50% 
the input rate (paragraph 0030). Gray discloses signal processing can be difficult when 
the signal is a high rate signal (paragraph 0005). Gray states the present invention 
allows devices with a lower signal processing rate to be used in the parallel processing 
paths, avoiding many of the problems facing prior art high data rate signal processing 
(paragraph 0009). For these reasons, it would have been obvious for one of ordinary 
skill in the art at the time of the invention to combine the teachings of Gray into the 
apparatus of Loseke. The combination of Loseke and Gray discloses an A/D converter 
for converting the received analog signal but does not disclose the A/D converter is a 1- 
bit A/D converter. Schuurmans discloses a sigma delta A/D converter that is a 1-bit A/D 
converter (column 1 , lines 20-35). Schuurmans discloses an advantage of the 1-bit A/D 
converter is that it has a perfect linearity. In addition the converter is a simple circuit 
(column 1 , lines 20-25) and therefore will reduce the cost and complexity of the circuit. 
For these reasons, it would have been obvious for one of ordinary skill in the art at the 
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time of the invention to combine the 1-bit A/D converter of Schuurmans into the 
apparatus of the combination of Loseke and Gray. 

Regarding claim 2, Gray discloses the system performs convolution at a rate of 
1/M that of the sample rate (paragraph 0038). 

Regarding claims 3, Loseke discloses the real and complex data representations 
of the input signal are channelized on individual channels (column 6, lines 46-54) from 
the quadrature mix circuit. 

Regarding claim 5, Gray discloses the filter and decimate statges as stated 

above. 

Regarding claims 7 and 10, Loseke discloses a method of implementing an 
apparatus for efficiently performing parallel processing of high-speed samples 
comprising an A/D converter 14 in figure 1 (column 6, lines 16-18). Demux 16 is a 
serial-to-parallel converter for converting the samples from the A/D 14 into parallel 
samples. Loseke discloses the demultiplexed data outputs 18 are converted from real to 
complex data representations (column 6, lines 30-32). The real and complex data 
representations of the input signal are channelized on individual channels (column 6, 
lines 46-54). Loseke discloses filtering the parallel signals (figure 1, filter 22). Loseke 
does not disclose decimating-by-two the parallel signals. Gray discloses a method of 
providing signal processing operations where each parallel stream is processing signals 
at a lower rate than the signal data rate itself while resulting in an overall signal 
processing rate suitable for high rate signal processing (abstract). Figure 2 describes 
the filtering of the input signal in parallel paths. The data stream will be split into eight 
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parts for filtering and each part will operate at approximately 1/8 m the signal-processing 
rate of the filter of figure 1 . This is described in more detail in paragraphs 0020 and 
0021 . Gray discloses the invention contemplates any number of parallel paths 
(paragraph 0020). Therefore, when two paths are selected, each path will operate at 
one half the signal-processing rate. In addition, Gray discloses figure 3 shows the 
parallel signals being down sampled to 50% the input rate (paragraph 0030). Gray 
discloses signal processing can be difficult when the signal is a high rate signal 
(paragraph 0005). Gray states the present invention allows devices with a lower signal 
processing rate to be used in the parallel processing paths, avoiding many of the 
problems facing prior art high data rate signal processing (paragraph 0009). For these 
reasons, it would have been obvious for one of ordinary skill in the art at the time of the 
invention to combine the teachings of Gray into the apparatus of Loseke. The 
combination of Loseke and Gray discloses an A/D converter for converting the received 
analog signal but does not disclose the A/D converter is a 1-bit A/D converter. 
Schuurmans discloses a sigma delta A/D converter that is a 1-bit A/D converter (column 
1 , lines 20-35). Schuurmans discloses an advantage of the 1-bit A/D converter is that it 
has a perfect linearity. In addition the converter is a simple circuit (column 1 , lines 20= 
25) and therefore will reduce the cost and complexity of the circuit. For these reasons, it 
would have been obvious for one of ordinary skill in the art at the time of the invention to 
combine the 1 -bit A/D converter of Schuurmans into the apparatus of the combination of 
Loseke and Gray. 
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Regarding claim 8, Gray discloses the system performs convolution at a rate of 
1/M that of the sample rate (paragraph 0038). 

Regarding claim 9, Loseke discloses the real and complex data representations 
of the input signal are channelized on individual channels (column 6, lines 46-54) from 
the quadrature mix circuit. 

Regarding claim 1 1 , Gray discloses the filter and decimate statges as stated 

above. 

Regarding claims 12, 15, 18 and 19, Loseke discloses an apparatus for efficiently 
performing parallel processing of high-speed samples comprising an A/D converter 14 
in figure 1 (column 6, lines 16-18). Demux 16 is a serial-to-parallel converter for 
converting the samples from the A/D 14 into parallel samples. Loseke discloses the 
demultiplexed data outputs 18 are converted from real to complex data representations 
(column 6, lines 30-32). The real and complex data representations of the input signal 
are channelized on individual channels (column 6, lines 46-54). Loseke discloses 
filtering the parallel signals (figure 1, filter 22). Loseke does not disclose decimating-by- 
two the parallel signals. Gray discloses a method of providing signal processing 
operations where each parallel stream is processing signals at a lower rate than the 
signal data rate itself while resulting in an overall signal processing rate suitable for high 
rate signal processing (abstract). Figure 2 describes the filtering of the input signal in 
parallel paths. The data stream will be split into eight parts for filtering and each part will 
operate at approximately 1/8* the signal-processing rate of the filter of figure 1 . This is 
described in more detail in paragraphs 0020 and 0021 . Gray discloses the invention 
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contemplates any number of parallel paths (paragraph 0020). Therefore, when two 
paths are selected, each path will operate at one half the signal-processing rate. In 
addition, Gray discloses figure 3 shows the parallel signals being down sampled to 50% 
the input rate (paragraph 0030). Gray discloses signal processing can be difficult when 
the signal is a high rate signal (paragraph 0005). Gray states the present invention 
allows devices with a lower signal processing rate to be used in the parallel processing 
paths, avoiding many of the problems facing prior art high data rate signal processing 
(paragraph 0009). For these reasons, it would have been obvious for one of ordinary 
skill in the art at the time of the invention to combine the teachings of Gray into the 
apparatus of Loseke. The combination of Loseke and Gray discloses an A/D converter 
for converting the received analog signal but does not disclose the A/D converter is a 1- 
bit A/D converter. Schuurmans discloses a sigma delta A/D converter that is a 1-bit A/D 
converter (column 1 , lines 20-35). Schuurmans discloses an advantage of the 1-bit A/D 
converter is that it has a perfect linearity. In addition the converter is a simple circuit 
(column 1, lines 20-25) and therefore will reduce the cost and complexity of the circuit. 
For these reasons, it would have been obvious for one of ordinary skill in the art at the 
time of the invention to combine the 1-bit A/D converter of Schuurmans into the 
apparatus of the combination of Loseke and Gray. 

Regarding claims 13 and 14, Loseke discloses the real and complex data 
representations of the input signal are channelized on individual channels (column 6, 
lines 46-54) from the quadrature mix circuit. 
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Regarding claim 16, Gray discloses the filter and decimate stages as stated 

above. 

Allowable Subject Matter 

Claim 20 is allowed. 

Claim 17 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin M. Burd whose telephone number is (571) 272- 
3008. The examiner can normally be reached on Monday - Friday 9 am - 5 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jay Patel can be reached on (571) 272-2988. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Kevin M. Burd 
3/21/2007 
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